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Introduction
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Selenium is an essential element in animal and human nutrition and in environmental systems [1-3], although 31 its essentiality for plants remains controversial [4] . In biology, selenium is found in several forms including 32 selenoproteins (incorporating the modified amino acids selenocysteine or selenomethionine). The roles of 33 selenium in biological systems include cell defence against oxidative damage and viral infections, anti-34 carcinogenic activity and control of thyroid hormone metabolism [5] . In the environment, selenium exists in 35 several oxidation states (+VI, +IV, 0, -II) [6] with Se(IV) the major species in aerobic and neutral-to-alkaline 36 environments and Se(VI) predominant in acidic environments [7] . Of the different oxidation states in which 37 Se can be found in nature, Se(IV) is by far the most toxic [6] ; interestingly this is also the only electroactive 38 form of Se [8] . In biological systems Se is both an essential element and toxic, depending on concentration; 39 beneficial daily uptake for humans is in a very narrow range (50 -220 µg day -1 ) [ signal with a shoulder at ca. +200 mV. On reversing the potential, a single oxidation peak was recorded at 166 ca. +700 mV. As the CV switching potential was made more negative, the oxidation peak increased and 167 shifted to more positive potentials. The observed oxidation peak may be attributed to the oxidation of bulk 168 selenium, in analogy to that seen in HClO 4 [32] . However, the charge for this stripping process was only 4.4 169 10 -4 C cm -2 for the largest peak in Figure 1B , which is more consistent with stripping of a metal sub-170 monolayer. ca. +100 mV with a corresponding oxidation peak occurring at ca. +575 mV (insets in Figure 3A and Figure   200 8 3B). As the CV switching potential became more negative, the height of the oxidation peak increased and its 
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The value of n was taken to be 4 (according to reaction 1) and the geometric area of the electrode was used 
280 Figure 5C shows that upon addition of nickel, the only change was a loss of the selenium UPD stripping 281 peak after the first addition of nickel. In the case of zinc ( Figure 5D ), despite the fact that electrochemical 282 formation of ZnSe alloy has been reported in acid media [45, 46] , no interference was expected due to the 283 fact that ZnSe has been shown only to occur at elevated temperatures, with an optimum at 85 ºC [45, 46] .
285
The effect of BSA, a model protein used in many electrochemical surface adsorption studies, on the 286 voltammetric response of Se(IV) was also investigated ( Figure 5E ). As expected [47] , the adsorption of the 11 biomolecule on the surface of the electrode prevented the deposition/stripping of the selenium; this resulted 
